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ARTICLE.L 


HE . attempt to. determine the. Magnitude. of the 
Earth 1s not new. Many ancient Authors have made 
themſelves famous by, this enquiry. But: the moſt me: 
morable Attempt for this purpoſe was that of the Ara- 
bians, thus Recorded by their Geographer. ' A great 

Circle on the Earth is divided into 360 parts, as. we, alſo ſu 
poſe thoſe in the Heavens. Ptolomy. Author of the OE 
and many other of the Ancients have, obſerved what ſpace upon 
the Earth contains one of theſe 360 Parts or Degrees, and. have found 
it to contain 663 Miles. Thoſe which ſucceeded them, willing to 

fatisfie themſelves by their own experience, met by the order of 

Aimamon in the Plains of Sanjar, and having taken the height of 
the Pole, they divided into two Tropps, the one marching as 
direQly as was poſlible towards the North, and the other towards 
the South, till the one found the Pole one Degree more, and the 
other one Degree lefs elevated ; then meeting again at their firſt ſta- 

tion to compare their Obſervations, they tound the one had 

computed 56; Miles, but the other juſt 56. but they agreed to ac- 
count 56; for one Degres, ſo that between the Obſervations of the 

Ancients, and of theſe Moderns there is a difference of x0 Miles. 

Now Ptolomy having eſtabliſh'd the bigneſs of a Degree 500 Sta- 

dia, for which the Arabs account 66; Mules, it follows that the A- 

rabiati Mile was equal to 7; Stadia ; but we are to ſeek what Sta- 
dium Ptolomy means ; for if it were the Greek, eight of which made 
one ancient Italian Mile, the -proportion of the Arabick Mile, 
ſo the Italian will be as 15 to 16, and conſequently the 56; Miles 

found 'in a Degree by the Arabs, will make but 533. old Italian 

Miles. But if more favourably 8 Arabs, we ſuppoſe ( which 
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The Meaſure of the Earth. __ 


is moſt likely ) that the 500 Stadia of Prolomy were the Alex- 
andrian,. bigger than the Ureciah , "(cording to the proportion 
commonly - received of 144 to 125, we ſhall find that the De- 
gree meaſured by the Arabs was 61; Italian Miles , which makes 
471383 Toylgs of Paris, ſuppoſigg that the Id R + Foot (the 
ame which Father Ricciolus after Yilalpandus wonl Have eſtab- 
liſhed it) was to that of Pars as 667 to 720. = the Roman Foot, 
of which the Module is-to-be ſeen in the Capitol, is to the fame Pa- 
riſian Foot, but as 653 to 720. &r there 
'Tis very remarkable that anciently the meaſure of the Earth was 
always upon the diminiſhing. For-r1f we will believe Ari/torte,- or 
the moſt part of the'Mathematicians of his time, according, to his 
report; a Degree Was about x11 Stadia, whereas Eratoſtheges 
[ 700. Poſhllenius 666, inffine Ptoltmy 500. In like awin- 
ner the Arabs following the fame example make a Degree leſs than 
all that preceded them.__ But withour entering upon the determi- 
nation, whether theſe Opinions are ſo different as they appear, it 
may ſuffice in brief to'fay that we are ignorant of the juſt quanti- 
ties of the ancient Meafures, all the 'Meafures that the Ancients have 
left us being altered by time. _. j 
Amongſt the Moderrls, "Fervelzus ard SneiPaxs are the chigh, who 
not conitenting themſelves 'with tnceftain Fa 76 wereWilling 
to leave us their partiedlar Obſervations for the bigneſs ofa De- 


« >. Fernelius at the bepinning of ' his Coſmotheoria ſays, that leavi 
© 1 Paris he went HA: North, 


, until by the Meridian Alritudes © 
the Sun he found the*heiphth of the Pole one whole Degree more 
than at Paris. But whether betaufe he would imitate the Arabs, 
or for ſome other Reaſon he has concealed rhe name of the place 
where he ſtaged, faying only that it was at 25 Leagues from Pars, 
and that for knowing this diſtance more preciſely he went in a 
Coach, and counted I the turns of the Wheel rill he arrived at Pa- 
re. - And in'fine, having eſtimated how much the irregularities and 
turnings of the way might a t the Tenpth, he 

that a Degree of a great Circle of the Earth contained 68696 Ge- 
ometricalPaces, which according to our way of tneafure are equal to 
56746 Toyſes and four Feet of Pars. | 


Snelltes took a more cettain way, and fomewhar like what will 


be found pratticed in the following account ; for inſtead of relating 
his eſtimation, he ſearched by Geometrical ways the Meridional Di- 
ſtances between the parallels of 4/main, Lryden, and mt. then 
according 'to the differences of the heights of the Pole in ofe Pla- 
ces, he concluded a _— was 28500 Rhinland Petches, which 
make 55021 Toyfes of Pars. | 

- This laft Meafure was commonly followed as the moſt exaQt. 
But Father Wo a method which we ſhall anon examite, hath 
( ſince highly prifed above other) made the Degree 64363 Paces 
of Bologna, or about 62400 of our Toyfes. A 


4 
of, 


5 Bos & 7 o w _ 


— 
I: 4 I.” 


——— 


The Meaſure" of -the Earth. 


-— — £D—O_o—_—_ - —_— — — — - 


= 


In this diverſity of Opinions 'twas worth while to try the whole 
anew for the ſolution-of this famous Problem, not only for the uſe 
of Geography in what concerns the difference of Longitudes, but 
mote particularly f6r the uſe of Navigation: And that fo nwch the 
rather, for that'td this time not a Perſon has underſtood the preva- 
leniey of the great advantage tliat my be made of Teleſcopes:from 
the executing of this Deſign, and for that by othet means it is eaſe 
to-cſtabliſh a meaſtife wheeh cannot change. 


ARTICLE 1h 


HE Farth and Water make biit the faftie one Globe which 

compriſes both the orie arid the othef under the name of the 
Farth. We ſhall not ſhy to ſhew the proofs lire, but this triitli 
being ſuppoſed for conſtant, 'tis demanded what is the bigtieſs of 
the Globe of the Farth ; and firiee it would be impoſſible to mea- 
ſute the corpals intire; 'tis reduced to the meaſure of one part, from 
whence the bigneſs of the whole ray be cofieluded; which reduts- 
on is ordinarily to the quantity of one Degree, 

For ſince the roundneſs of the Fatth is a litthe varied by the in- 
equality of the Mottntains, like that of a very fine Orange by the 
grain of its Peel ; theſe incqualities art ſo eonſitderable t6 our pur- 
poſe, and fo great in compatiſor of coifiinion meaſures, that for this 
obtaining of tlie knowledge of a conſiderable diſtarice, though lefs 
than that of a Degtee, 'tis neceſſary to have recviirſe to Geometry, 
to make uſe of a Chain or ſucceſſion of Triafigles tinited together; 
fhe fides of which are as ſo tnarly great riiefſtires, which paſſing 
over the inequalities of the ſurface of the Earth, give us the mea- 
ſure of a Diſtance, which if wovld be impoſſible to tneafure other- 
wile. 

For the well forming of tlieſe Triangles *twas neceſſary to point 
at far diſtgnt Objetts with ſuch preciſeneſs, as not orily to be ſure 
of directing at the whole Objec; but ever at a certain poirit there- 
of. Thete has beet! vented for this divers forts of ſights, but all 
imperfe& and incapable of giving the preciſeneh requiſite. *Twas on 
this account Sne#its willing to excuſe the errour of forhe mirnates 
which he found iti his Trianfgkes; had reaſon to blathe his ſigh 
through which ( #s he fays himſelf ) an Objet of the bigneſs 
fone mitts dppeated but as « polfit; and eveh {6 with difficulty. 
But for ſortte Yeats it his beeti thought adviſtable to put 
in the place of the old wiy of Sights, which has been fo happily 
performed that there ſeths to be nothing more t6 be deſired fot 
this pitþoſe, as will appear by the Ryuel. 
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Wt ARTICLE [IL 

N-the deſign which was propoſed for perfgrming the menſurati- 

on of the Earth, it was judged that the ſpace contained between 
Sourdon in Piccardie , and Malwoifine 1n the Confines of the Gaſtinozs, 
and of the Z7urepois, would be very proper for the execution of this 
deſign, becauſe theſe two bounds which are diſtant one from the 
other about 32 Leagues, are ſcituated very near in the ſame Meri- 
dran; and 'twas known by divers Journeys purpoſely made, that they 
might be joyned by Triangles, with the high-way from Yile- 
jurveto Jeuiſs; which way being paved in a ſtrait line, without an 
conſiderable inequality,and of fuch a length (as will appear heraſis) 
was: proper to ſerve for the fundamental Baſe of all the Meaſure that 
was undertaken. | Es 
. For actually meaſuring the length of this way, four Pike Staves, 
each of two Toyſes were made choice of, which being joyned two 
and two at the great ends by a Screw, made two Meaſures each of 
the length of four Toyles. 

The manner obſerved in the meaſuring was, that after one of the 
Meaſures was placed on the Earth, the other was joyned to it: end 
to end, along by a great Rope, then the firſt was taken up, and fo 
ſucceſſively. And for the more eaſy keeping the account, the Mea- 
furer who laid the ſecond Rod had ten little ſtakes given him, one 
of which he left ſtanding at the head of his Rod every time he laid 
it on the ground, ſo that every ſuch ſtake noted eight Toyſes ; 
ang when all the ten were taken up, they marked eighty Toy- 
ES. 

. In this manner the diſtance between the middle of the Mill of 
FVillejurve all along the great or high way to the Pavillion of Juvi- 
ſy was twice meaſured, which diſtance was found to be 5662 Toy- 
G and four Foot in going, and 5663 and one Foot in returning. 
But as a-nearer approach to exa&neſs could not be hoped, fo the 
difference was divided, and the round number of 5663 Toyſes was 
agreed on for the length of the line, or fundamental Baſe upon the 
which we have built all the Calculations hereafter, fave only that 


at; the concluſion of our work we verify'd the whole by a ſecond 


Baſe of 3902 Toyſes actually meaſured as the former, In which 


without doubt we had very much the advantage of all thoſe that 
have-preceded us. For Sne//ius having begun by a diſtance meaſur- 
ed of-326 Verges and 4 Foot of the Rhein Meaſure, which make 
630 of our Toyſes ; It was afterward regulated by one which was 
not above 87 Rhein Verges, or 168 Toyles.... And Father Ricciolus 
framed all his Meaſure upon a Baſe of 1088 Bologna Paces, or about 
x064 Toylſes of Paris. 
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ARTICLE... 


HE Toyſe of which we ſpeak, and which we have choſen as 

the Le. certain Meaſure, and moſt uſed in France, is that 
of the Grand Chaſtelet of Pars, according to the original which 
has been lately re-eſtabliſh'd. It is of fix Foot, the Foot contains 
twelve Inches, and the Inch twelve Lines; but to prevent, that 
what has happen'd to. all ancieat Meaſures (of which ncught but 
the names remain )) might not happen to oprs ; we have adapted 
it to an Original taken from Nature it ſelf, which ought there- 
fore to be invariable and univerſal. To that effect the length of a ſingle 
Pendulum was by two great Pendulum Clocks exactly determined, 
each of whoſe ſingle vibrations or free agitations was one ſecond of 
time conformable ro the mean motion of the Sun, which length was 
found to be 36 Inches, 8 Lines and a halt, according to the afore- 
ſaid meafure of the Chaſteler of Paris. 

'Tis commonly known, that to make a ſimple Pendulum, a litthe 
ball about the bigneſs of « Muſquet Bullet,is ſuſpended by a very flex- 
ible thread, and the length of this Pendulum muſt be meaſured from 
the top of the thread to the. centet of the Ball, ſuppoſing the Dia- 
ameter of the Ball not much to exceed the 36th part of the length 
of the thread, otherwiſe there muſt be;an account had of a pro- 
portigas! part which We have here negle&ed ; and care muſt alſo 

taken that the vibrations be ſhort, for if they be beyond a certain 
Degree, they are of unequal duration, one $0 another. 

The Ball of our Pendulum was of Copper of an inch. in Diame- 
ter, and it was turned. The thread with which the firſt experiments 
were made was of flat or raw ſilk-But, becauſe that ſtretches ſenſibly 
by the leaſt humidity of the air, it was found that 'twas better touſe a 
ſingle filament of a: fort of long Flax called Pie, which. is brought 
cut of America. The, upper. end of the thread was put. berween a 
ſmall Vice with a ſquare head, which held it faſt ſcrewed moſ} ex- 
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not always found fo preciſe, .and that it ſeemed that it ought to 
have been regularly a little ſhortned in Winter and lengthened in 
Summer. Bur that however was but the 10th part of a Line) fo that 
having a reſpedt to this variation, it has been judged beſt to take 
the mean between them , and to take the length of 36 Inches 8; 
Lines for the' certain Meaſure. 

If the length of the Pendulum for ſeconds be once found expreſt 
according to the uſual Meaſure of every place, by this means may 
be had the proportion of the different Meaſures ſo exact as if the 
originals had been compared, and this advantage would thence 
accrue, that for the tuture any change therein might be diſco- 
vered. 

- - But beſides the particular Meaſures , an agreement might be 
found of ſuch as follow, which will need no other original but the 
Heavens. "4 

The length of a Pendulum of a ſecond of the middle time might 
be called by the name of an Aſtronomical Ray, the third of which 
ſhall be the univerſal Foot, The double of the Aſtronomical Ray 
mw the univerſal Toiſe, - which will be to that of Pars as 88x 
to 864. | | 


Four times the. Aſtronomical Ray may make the univerſal Perch 
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ART1TCLE Wil + 


- INCE the [aftrument we made uſe of for' meafuring the Earth, 
x) had ſomewhat. ſfiogular, it will not be irifignificant to 'deſeribe 
it before we come t.thy following Obſervations: © WaAd's 

This Inſtrument was a quarter of a Circle 'of 38 Inches Radius, 
the body of it is of Iron, and all the pieces are faſtned togy UN Place the 
derneath by Screws upon the Area of it. "The Lithþ B C and that fir” 
part about the Center A, are covered with Copper. The Broach or... - 
Cilinder D is faſtned perpendicular to the back* of the*Inſtrumert 
to fix it on its, Pedeſtal. , E F is a Teleſcope which ſeryes, inſtead 
of the immovahle ſights, being faftned at one end to the Plate of 
the Center A, and atthe other end. to one of the extremities of 
the Limb. by an", ,-8 SH» bracts 

GH is another Teleſcope, carried by an Alidade'or arm of Tron 
which turns upon. the Centet "A, and which may” be fixed' upon 
any L wh of the Limb. deſired, according to the” Angle' to be'ob- 


ſtintly, much of the bigneſs and form repreſented in the adjoining | 
Figure. Ter empire. 4 | 
- An Hair ſtretched in the little frame I, or a ſilver Wire'ſmafler 
than a Hair, ſerves for the fiducial Lipe ' of abrarp.,. whic 


| The Limb B C is exaaly divided even into Minutes very di- 


-- 
. - 


one may very eaſily. diſtinguiſh to: the fourth part of a-Mimte,”e- 
ſpecially if a Loupe or Glaſs that magnifies the object; be afed.” 

But that which we have here principally to deſcribe, is the con- 
ſtruQtion of the Teleſcopes E F and G H, which being in all things 
"alike the one to the other, it will be ſufficient..to deſcribe. one of 


them. "Ye 
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another little hoilow Cylinder which is flipped within the firſt X; 
and which carries the Eye-Glaſs of the Teleſcope. 

The fixed diſtance between the two Pinnules E. F ought to be 
ſuch that the anterior face of the frame FF, where the Filets of the 
Teleſcope are ſtrained, do meet each other exa&tly in the fochs of 
the Object Glaſs and this neceſſity cauſes the' Objet Glaſſes to 
be..made (for the moſt part) firſt before the Inſtrument is begun. 

..___, All put together does the effect of a Teleſcope that inverts the Ob- 
All the _ je, which inconvenience may eaſily alſo be reQified , making uſe 


__ of more Eye-Glaſſes, and a little uſe will make it inſenſible. 
leſcope as is here deſcribed, are yer more fully repreſented in the fourth Plate. 


| Beſide the advantage that the common Teleſcopes give of being 
able better to diſtinguiſh a diſtant Obje, they do allo much faci- 
litate the ſetting it true pointing to the Obje@ with all the pre- 
ciſeneſs imaginable ; for after one has through this Teleſcope taken 


« 


notice: of the far diſtant Object, one may ar the fame time ſee very 
diſtinly, the Threads (or Wires) that are in the Teleſcope, and 
alſo all that which the faid Threads hinder to be ſeen of the Ob- 
FR, as if they were, indeed ſtretched upon the very object it ſelf, and 
the Eye 1: removing perceives. no Paralax at all between the one 
or the” , provided the Fillets or Threads, as we have faid, be 
placed\exaQly inthe focus of the Object Glaſs, becauſe 'tis-in this 
pl the painting of the Obje is made reverſed, which comes 
zediately. to our Eye, and which is the place of the immediate 
Object, .as may be caſily. underſtood by the following Figure: 
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reciſely in the place where the Objet which it hinders. would 
cm made its own Image, becauſe the Eye is altogether diſpoſed 
for receiving the Rays which are come from the focus a be travers 
the Eye Glals F G, 

[t is to be added hereto, that ſince all the Rays of the ſame point of 
the Object are reunited in another point of the focus of the Object 
Glaſs, it happens here that notwithſtanding all the aperture of the 
Object Glaſs D E, one has the ſame <xaQneſs for pointing as if the 
Object Pinnul or ſight were but one ſingle, ſmall, and almoſt indi- 
viſible hole through which-the point C could trajet but one Ray, 
which might be intercepted by the leaſt obſtacle placed in the Line 
Cc, becauie that which neceſſitates the placing the Threads in the 
focus is for that if they are: placed either nearer to or farther from 
the Object Glais, they cannot hinder all the Rays from the fame 
point, which are not elſewhere united but only in the focus, and 
there will be ſome Parallax ſenſible if they be placed out of it, up- 
on changing the poſition of the-Eye, which however is moſt to be 
regarded when the aperture of the Object Glaſs is large, for if it be 
but ſinall, the place of the Threads does not require 1o very preciſe 
a diſtance from the Obje& Glaſs, becauſe at ſome diſtance on either 
ſide the focus, either nearer to or further from the Obje Glaſs, the 
Rays are not ſo far ſeparated as-to become ſenſible. And 'tis alfo 
in the ſtraitning or leſſening of the, aperture of rhe Object Glaſs 
that an inconvenience may be prevented, which happens to the 
Threads when being well placed for a remote Object, they are not. 
ſo cxact for. Objects that are nearer. 

There may remain one difficulty upon the account of the Object 
Glaſs, if it be not of an equal thickneſs, thereby cauſing ſome re- 
fraction, and. bending the principal Ray Ce from a ſtraight Line. But 
notwithſtanding all the defects of this Glaſs, there is no reaſon to 
fear in reſpec of the Angles of poſition, or of the apparent diſtan- 
ces which one would obſerve, uſe when the two Teleſcopes 
arc dire&ted to the ſame Objed art a diſtance, the fiducial Line of the 
movable rule. (or arm) falls exactly upon the beginning of the firſt 
Degree. And this is a proof with which we ought always to begin 
when.one wauld take. Angles. ,We ſhall give in the ninth Article 
the means of remedying defects and refractions of Glaſſes in regard 
of heights. 

The Figures 2, 3» 4z xepreſent the pieces which ſerve: to ſet the 
Quadrant-upon. its Foot, The piece LM movable upon the Foot 
K;.ſuſhces. to,ſer. this Inſtrument. to its plumb or perpendicular, 
when one wonld obſerve heights, but for putting it horizontal, the 
ſecond Piece O P muſt be added to L M, in the manner as 1s repre- 
ſented in+,the fourth Figure, .and then one may give the Quadrant 


: 


ſuch pofitioryas one will, as with a Knee. . 
"Thus you have the full deſcription of the Inſtrament which gave 
the Angles of poſition with ſo much exaQtnels, that the whole 


compats of the” Horriſon' taken at K: or 6 Angles, there "= = 
| ound' 
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Rnd abovea 4 minute note or leſs thin) it ought to be, and which often 

allo happe ed within about 5 ſeconds of the juſt account, ſo that 
it was not neceſfary to' carty a bigger Inſtrument, of which it was 
otherways. impoſſible to make uſe 1n ſeyeral occurrences. 


CEHILICHET VT 


H E ditlarc which was propoſed to be meaſured from Mabvoifine 
\ Soardon,is found as *twere parted into three Lines;to wit, from 
Ts: to Mareit), from Mareiil to Clermont, and from Clermont 
to Tek, Theſe particular diſtances were known by the means of 
Triangles, repreferited in the firſt Figure of the ſecond Plate. 
LE Bags were two of the which needed no —_ Obſervation, 
io, that, Yu may hole but 12 principal Triangles, the other 
which ar repo in the ſecond Figure of the fame Plate, ha- 
LS chic þ RINeg by the verification. Here follows the liſt of 
I Ne gf reciſe Pit to which Obſervations have been made 
or 


t e Triangh ES. 


A Ts Ht idle of the Mill of Villejuive. 
62 he neareſt Coin of the Pavillion of Juviſ 
The. pojh f + Steeple of Brie-Comte- obert. 

uddie Tower « qoronge 
rp if th Pavilions of Malyoiſine. © | 
F 4 pic £4 trad WES purpoſely on the' top of 'the Ruines of the 
6 Few made It rger with Straw tyed about it. 

ET pp of th 7 ' Fitch of Mateutl. where 'rwas hiceſſaty to make 
Fre a mark, 
of the great Pavilien ts the Oval of the Gaftle of Dam- 


; of S. Samſon of Clermont. 

J & wot wa Compiegne. : 

$ Th Mowntain of Boulogne near Montdidier. 
Lg fot Tree upon the But of ( Griffon , wear 'Villenenve 


464 #+4 


A, hae PS 
ES» 

\ Bray yer as the 

ble to ace 2 Quadrant 

pus s pl other: Places as ng Gate 


r forming .cxactly. the Tris 
- But that.we, might haye. a remedy for ;this, we alw s had a 


carego obſerve the apparent thickneſs of Objedts towards which 


we 
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we direQed. For-example, in' 
contefit” toc have taken bnly the 


/migures 


and ſeconds its thickneſs ap ve means 
ſet the Inſtrument onfiwhat parr 
caſe the middle"were imbaraſſed 
Tis true that: with'all the wow that: "9 ken: on 


after turning the Inſtrument rwo or three times towards, the fame 
ſtation, 'twas impollible ſometinges to avoid the error of ſome & 
conds upon the fumm of the three Angles/of rhe ſame Triangle; 

in»whict caſe there eati-be no difficulty 106 correcting the Triangle 
without fear of any conſiderable error, becauſe all the Angles were 


large, and there was always ſorhe-one:ob: which there was not ſo © 


much certainty as of the reſt, and- upon which the fault ought to 


be laid: "The principal CorreQions:that were made arent 

-- In: the Liſt * the:Triangles-this Rule-is: kept, of not 
Angle that was not obſerved,by the Quadrant before 
to omit thoſe which we were 


ther, becauſe of the great cies with which EAN 
at, and of the ig that was taken not to ih apap 
of the-Angles that were obſerved; by remterating 

Obſervations of the ſame Ar 
made by ſeveral Obſervers > kept their Memoirs apart. 
ry that "Se A _—_ ts wor wr pom thee di 

Ot Proper Itations, e \'« 

tho theſe were with: leſſer tnents, ,which gave-the minutey 
but by ſix and ſix ; yet they were'not hindered from coming. ta 
ſo much exaQnebs as was neceſſary; 0, make it appear that they 
60 il 08 EI CIO 


The Firſt Triangle ABC. | The Second Triangle, ADC 


for DC and AD. 
To find the fide A C. eo: on; 
CAB 534% 4 35". DAC 77® 25! 5off, 
ABC w _ 55. ADC 7 \Q.+, . 
ACB 30. | -  ACD-.; 47 3s s —_ 
AB 5663 | Toyis ach actually || -20- ITQLz es, Foe 
> ar er | | Then, D. C Keri | 
Then AC 11012 Toyſes five 
(Foot -/ And AD 9922 Tor. 


And BC 8954 Toyſes 


a Toverdhibay nor Ed F 
eel 


to 
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there was no great difference IC made horween the CHNEES hg AR > 


and ,the Frog apr i | 
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The thitdFrieny) /DEC"birg - - [The fourth 


MESS <1 O1EÞ en" TIE P.- it'47 148 28nA5%t11 3; EP. 
: == Tor DEGnCE7 1 bins 5 \ FotuDB. ;; uh Ji 2 
5.” DEC--54*: 9 ot», ROE are”. 427: PR 
2 SES DOB: waged + PONIES? Ns DE:G:ig3 : 40: 2g 
= OBBY ene 426) il 19.9 1 BD GIo3s': 33) 
©: DCNYy101 Toyſes fave. 2 i) !ugrat Toykes, three 
ets Then Þ B::8870 ; [410204 (Fook. 
; DITOTTS Wl is SHED Y "'Thengo- DFE 21658, 'Toy- 
Dx: Af QF. r3kg - 19 009 941 (is 
Wi rh 0 ION COW OT? gs Foot. 0 GWE, 21 1 UG, 
: En 23 1] QUO Wig Ori Ls 121200 1 4 35 nf 
6 S Notes: Thur bu therfounk. [Trianglo, | the Ange: | Wa, dug 
\ - Wnt PEIDbaS & — to make " __ ung 4 [ tht; three 
wen — BVes. 0. -/ 6 L278 NF Vii 7 1643 2 ; 
| x 259.81 OQ00H go L wy "= . V7 Wt ul 10% 210 
EE D's {3 ber 5no (7 025 WXt 2,25 30 08; 0575HD 16772 on ge'g owl, 
ES, SYMMETRY 0% Congiindy; 12929 2th 1 5105959d a8, 
SY IE 7-11.68 963 th tis 01 KV! £2.49 224fo 34%'11 3452 -3631% 
TheVLT 
0 ;'; *for G 
Engl "46 fl wdO 1:::-: | 
ba2gek $ae2"3 020% | 'GDE 1280 y' ng. 
+1816 $9 | | Ag agkey Torts 
| Dr ER | 1. - 2-501 oyfesthree 
DF: 2x *s 
| ED Git5e IE. | Theece GE kw 
And FG Ss To | 
: dk 4&37 Foot. <7 HIEUS LEI wo 
o\Ai 4 ; 
che Calddlation of lis fame Triang 
7 bod and DEG of 397 12/207 
n, whic proof 
tt0 be conſidered, that” this Triangle is but 
of the proce g, that it {mix two fides._ known, 
t, the ſnintls of the Angle DGE, 
certainty of the Concluſiow for» G E, beſides that 
hereafter the ſame diſtance GE ſhall be verifyed by other Triangles. 
Upon the occaſion of theſe Angles DGE and DEG, it = 
Fires were made at Mare#i CO bong and Matvoifine. A 
Fire of three Foot made ﬆt -Mareiii/ and ſeen from Malvoifine, 
: appear'd to the Eye like a Star of the third Magnitude. 
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The, Meglvre, abt 


Tis not our ur deſign to draw hence any conjectures concernng the 
fixed Stars, but only to ns the EY, remark , That it one 


conſiders the diſtance- of 


of the Teleſcope ; now the;b as 


part of an Inch. 


but half, rook up) \the 
effect have appear'd but 0 


PEPE 


eys wh 


(s bf i 


It Gallows en A gb 
it takes up the ſpace, of abgue AL. -1o. 

6.of eight feconds, though it ought in 
id leconds. 


Fipe which had three 


{cope of 36 Inches 
which 1t covered 


From this Experiment it may be concluded that even with Te- 


+ 


PF. 


_ well to make trial of this with "3: Teleſcopes, which will 


rved f tim 
x have ET ve WOE 4 


ant F 


Ie lt WIN 110 
; been Calcula NV ws Fadnd wh we 


Lines, the : ly GE, - 
paſs to the —_ much to the purpoſe t9,ve 
we have es Enny 2d everal other "Triapſls "iy I oe 
| rh IM : 11 eV V4 3 Cit] kd C] 
noe: 5 AD > by the Ornhe De 
<q 5 Triple: AOB "gle DO Een 
AOB-&2 22", ' © DOE or £ po/, 
ABO 75 8 342651 '/ -4 50 _ 
BAO 4g” 29 go '(/ ED Z = A 
AB 5663 Toyl6. | D O 9298 \ CFR; A 2 .. 
Thenee A O 6178 Toyſes Thence--D E: 88> Toy 
"7 (2 Foori 0. 


But - & the Triangle 5 A OD. 


A O 6178 Toylſes. 
Thence A D 9922 Toyſes 


(2 Foot. 
And D O 9298 Toyles. 


my ” # 
Ji Wy pi T% - 


| T6 
ag of $870 Tpyſes 3 Fog 


QI ANTE 

Otherwife*for e » 69 the Tri- 
angle ACE 

ACE 882 8 of, 

AEC 4: 22 Jo 

EAC. 47 24 30. 

AC 11012 To i Foot, 

Thence CE 12388 Toyſes two 


(Foot. 
Inſtead of 12389 Toyſes three 
(Foot. 


Yet 


"TH TP x7 


29S I gs 16 "45 
| | | 51 waa TE 


5 "UB0 for ©'E I 212 715g 
_ angle e BCE 39 6-9] | > 3601 


my 358 T0 FEY 
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—- BS ng It malt 6 x2 (winifhe Flol/A = 0 3 . 
| | BL rs, p3v's 2: 44 bobrii {ARE 3.8 199Y] $5 min 
Ts.” | OP pn meng—cns _ roots _ —— mp—_ _ 
y ng SE i is Þithy ; x WH of 1 Yac Y $ 7 Fre N3 # ks 5 he bn 
U, PD b 4 > 18143 OQffT : TQDU15 'C 2 Iv 
> 6 01 BSISWRILD) 11:4 proit 3 i on 'E ot. 1 
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: WA g 4 p79 ou 1 03tÞhomt (ind! 11h bios 41034 
PDC 927 09. A CE Gl got” 
S 62 gy” = T C y 33 n : 
: =; D Cc TZIZL Toys Shoes FAC 6; 1; . oo. 
S 2 VE ——————=(Foet-—-&-C I101z” Foyſes five Foot. 
| : Thenee £ C 15064 Toyles Thence AF 13051 Toyſes. 


4 Cc CT » 011 _— og 


But in the [Triangle F 


F AD'x40% 387 507. : > ; 
AF 13051 Foyles.. <1 
Toyles.. 

F /21657; Tayks 


v0 8+3;; > (thre Foot: 
For 21658 Toyles. 
| AL). Qregt » "if "5, 


_ : 
® _ . 
- #. 
; ) 
. 
- 
. 
FP % 
_ 
- - o 
PSY # 
. 
- 
td ' 
Fi14 4 l 4 
- S 
- 


' The Modfuie, of the Eonth 


Otherwiſe for F G in Triangle 
GAEF. 


39 ©O0. 

AF 13051 Toylſcs. 

Thence F G 12963 Toyſes for 
12963 Toyles 3 Foot. 

The ſumm of the two Angles 
AFC, GFA exceed by 0/7, 
that of the two CFD, DEG, 
which 1s neglected , becauſe 
an error ſo little conſiderable 
deſerves not the expoſing one 
ſelf a fecond time to danger 
in mounting to the top of 
the Tower: of Morjay which is 

half ruined. 


—_ 
Pr Ry a F'Y a 


| 


— 


Otherwiſe for G E in Trian- 
gle GDC. 


GDC' 622 $537 of, 

D G 25643 Toyles. 

D C 1312: Toyſes three 
(Foot. 

Thence GCD 86? 24' 25 

And GC 22869 Toylſes three 
(Foot. 


But in 1 the Triangle G C E 


having put ether 
D' and DCE 
GCE -126 581 254 


G.C $296: Toyts (Fore 
CE e989 'Toyles J 


Thence GK 3 Toy 
Inſtead of 31397 roy bake 
parting cho m——s wo make 
GE 31893 Toyſes, * 


" tn ti. p WIE an 4 
th. hd. WE 0"? 
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The VIL Triangle 'F'G H. 


For G H. 


F GH 399 347 
FHG gr 4s bo 
HEG. 48 29 

PG!" x2963 Toyſes 


of 


Thenoe ''G H bal pork 4 q 


Iri this) Triangle | 
GEH:is diminuſht 107, 


the Angle 


»- a* 
Wine” - WOE YI ——_———_———— 


76 The Meaſure of the Earth. 
The VII. Triangle G HT. The IX Triangle HIK for I K. 
For GI and IH. HIK 65* 46! oo! 
G HI 559 58' oo”. HKI 8% 59g 40. 
GIH 27. 14 00. KHI 33 14 20. 
I GH 6 48. oo. H I 21043 Toyſes. 
GH! 9695 Toyles. - Thence I K 11673 Toyſes. 
Thence G i 17557 Toyſcs. 
And H.I'21037 'Toyſes. The ſumm of theſe threeAn- 
d gles being too great by 20/', by 
Another way for GI in 'Tri- which the Angle HKI isdimi- 
” angle QF G. niſhed,upon which it ſhould te 
1329: | noted that the point H taken 
QF G. 36* 50! of, for the middle of the great Pa- 
QGF 104 48 30. villion.on the oval of the Caſtle 
GF r2963 Toylſes' three Fodt. of -Dammartin was difficult to 
Thence:Q G r2523-Toyles. determine when obſerved from 
But in the Triangle Q G I. the ſtation K; and that it may 
Q&1 gr%';o! 0304 -- happen in a diſtance of 19436 
DB 43 39 Fy Toyſes, the Eaſt fide of this 
QG. 135273 Toyles. ©!" | Pavillion appear'd greatned by 
Thetce1G I 17562 Toyſes. 1 ſome other adjoyning Objects, 
And Q1-9570 Toyſes. which cauſed the Angle HKI 
. rp 


lam ow one: Bib or? 442% to be obſerved bigger than it 
By the Triangle QH1, 'G-I !\ ought. 
is found of 17557 Toyſes on- 
ly, but for a reaſon we ſhall af 4 Otherwiſe for I K in the Tri- 
ter ſhew, the laſt calculation angle QI K. 
is. followed, -which-makes G I QIRK-49% 20! po”. p 
of 17562 Toylſes, and by con- QKI 53 6 40. 
ſequence H 21043 Foyle. | . 4 It 9579 Toyſes. 

| nce I K 11683 Toyles. 


_ . 


After that which has tten ſpaken concerning the point H, there 
is cauſe to reſt ſatisfied rather in'this laſt Calculation than in that 
of the Triangle HI K, ſo much-the more for that we being aſſu- 
red to: have poung Moſt exactly at the: Steeple of St. Chrifopher, 
which was ſcen on--2lt ſides like a very fine Needle. 

; We were not able to-place the Quadrantin' the Steeple, nor in 
that'of Coyvre/ far obſerving the Arigles,' which we were there- 
fore obliged to conclude.' _ But'we took iſo much care in obſerving 
all the other | , and the Inſtrament gave the Circuit of the 
Horiſon ſo exaatly, that there ought to remain no doubt at all 


c2pon that. 


The 


The Meaſoxe of, the Farth- 


—H 


The X.” Triangle' IK L for The XI Triangle” K-L M-for 


KL and I LL. L M. 

LIK 4 3r* 3d*.. LKM.28% 527. 304%. 
IKL $58.-31 00. KML' 63.3x 00. | 
I L' 12683 - Toyles. K L. 11188 Toyſes two Foot. 
Thence K L 11188 Toyſes Thence LM 6936 Toylſes two 

(two Foot. ey Foot. 
And I L' 11186 Toyſes four 

(Foot. 


The XII Triangle L MN: for - 4 © The. XW — ILN for 
: N I. 


L N. 1 
LMN 609 38/ oof + + | _Thefununiof the Angles I LK 
MNL 29 28 20. KLMMLN, being taken 
L M 6036 Toylſes two Foot, \ from360, 'there remains 
Thence L N 10692-'Toyles. ILN 1199 32/ go#l. 


t But L N' 20691 Toyſes. 

| RY r1186 _— four 
N Foot. 

| Thence'l N 18905 Toyles. 


$o it is that upon the foundation: of the firſt Baſe A'B, which 
was actually meaſured, we have con luded the length-of rhe three 
Lines E'G,. GH, IN, from Maſooifine to Sourdon.' I 28 


But becauſe the four laſt Triangles were 'nbt accompanied with a 
verification, and becauſe we had a great defwe to have” new clear- 
ing of the matter upon the VIII and IX Triangles,” we” judged it 
neceſſary to come to an actual, meaſure of a new Baſe. 

The Line of diſtance L M' between Coyvret-and the Mountain of 
Boulogne was found the moſt proper to ſerve for this laſt yerjfica- 
tion; nor at all' for that this Line could -be'aually Hibfiited, Þut 
becabſe" it paſſed a, croſs a great*phliin where” we had the” conyeni- 


ence ty'take the tranfverſal Baſe XY from the Mill EARS," vet 
almoſt to the Valley of St. Martin withit a pace of Montdledrer. 
Which Baſe a&wally meafured with'the Pike Staves made 
uſe of 'for 'the firft-meaſuring, and" which Had been verified all 'de 
nov), was found of 4902 Toyles. ' Set here the Calculation which 
was made- thereupon. ctr es "A PT Iees 


_—_ 


- . Y "+ WF £48 


D Of 


- "INS. = : 
- 
Bt" ———— 
a. Eo TS ofthe Binh 
" Of the Triknpte/R V1--' | | Butt in the Triangle X YM. 
X XY L::50@ 7377 40% | XYM 562 464 15/. 
YXL -5$4 to ' 45. YXM. 65 20 45. 


fo whe = with hae ws to gh 


X Y 3902 T6 es of -actbal X Y 3902 Toyſes. 
MF (meaſure. | Thence MY 4187 —_—_ 
Thenee YL 3823 RN 


In fine; =_aGmg MYL 


r4 037 Toyſes in- 
fiew wf 6a 6; Colle > Tow, 


Then by propottien 13907 
| Croſs 
rg des T6 And G Lit7s 4 Toyles.. 

19. > ButtheEG ought to left be- 


cauſe it has been ſeveral ways 
vetiged./,.; | 


C the Shero 

. ani DIR W; Eh fog! th tg 

n _ To 

g Q & O'ho &- 


ive ns je at _4 to 


R is 


zht LE the 


UMI 


7 he. Meaſur? of F. the Farth. 


R is the Steeple of St. Peter of Montdidier. 
T a Tree upon tlie Mountain of Mareng, 
V the Steeple of Noffre Dame d' Amicus. 


In the Triangle L M R. 


LMR 599. 21' 50f. 

MRL 68 52 30. 

L M 6037 .Toytes. 

Thence I. R 5510 Toylſes 
(three Foot. 


In the Triangle NR L 


'NRL x15® wy 30%, | 
RNL ”, 

LR 5510 folks : xk 21 
Akane, N R 798 - oy 


In the Triangle N RT. 


NTR 729: 25! qo. 

TNR 67 21 40; 

N R 7122 Toyſes two Foot. 

Thence N T 4822 Toylſes four 
(Foot. 


—— 


NTV 839 - 

TNY 70 9. 

N T 482» Toy Foot: 

Thenes N V 12262. Toyſes 
(four Feot. 


40; 


Some have thought/that we ought to havo added to all theſs 
Calculations the true poſition of the Towers af. No#tre Dime of 


Paris, and of the Obſerva 
$ is a Lantirorn over th 
Dame of Paris. , 


the Obſervatory. 


In the Triangle D'O'. 


DOS 880 x6 44. 
D'S O' / 46 445 00 
SDO 8 2G! 
and O 8.9975 Totes 


? 
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D'2 


[1 
3 Ia 


he firs of the South Tower 6f Notre Sreond 


Z is the tniddlc of the South Face or Frone ofthe buking of Fra 


" i x 
wi') gi 


7 "In the Triangle D © Z: 


IOZ' 82% 5! 07 
DZO: Fa' 34 6D. 


Ws = 20 450; 

Oig Toyſes. &- 

Thane D'Z tr757 Foyſes: 

Auld Or 8588-Toyics thee 
OY! 9. & ome 
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The Meaſure of the 'Eurth. 


ARTICLE VIIL 


AE having meaſured the particular Diſtances between Malvo;- 
fine, Mareiil and Sourdon, and having added to thoſe that of 
Amiens,. the poſition of each of theſe Lines-in reſpect of the Meri- 
dian ought to be examined. 

For this: purpoſe in the Month of Seprember, 1669, we wetit up- 


Firſt Plate on the Hillock of Mareizl, at the place marked G, where we could 


ſee Malovifine on the one fide and Clermont on the other, and placing 
the Quadrant furniſht with two Teleſcope ſights perpendicular up- 
on its foot, ſo that the Teleſcope E F remained always in the level, 
whilſt the plain of the Inſtrument was turned vertically, and that 
the Teleſcope ſight. of the Alidade GH pointed at the Polar Star. 
This Star was fo followed to its greateſt digreſiion, where it remain- 
ed a very ſenſible ſpace of time without parting from the vertical 
filament of the Teleſcope-with:which it was obſerved, then leaving 
the Inſtrument fixed in its poſition the remainder of the night, e- 
ven until>the day was come, we could diſcover the place on the 
border of the Horifon, to which the Teleſcope E F was found- to 
point; and determine by this means the vertical of the greateſt di- 
greſſion of -the Polar Star. For 'twas known by experience, - that 
wheri the Quadrant was ſet to its plumb, the two Teleſcopes always 
remained pointed inthe fame vertical. 

By this Obſervation which was divers times reiterated, we were 
aſlured 'of a diſtant point which markt the! vertical Circle of the 
greateſt Orientaf Digreſſion of the Polar Star, which vertical inade' 


— with the line GI an Angle of 4® 55 towardsthe Eaft. } The com- 


-- afterward::tound 492F% 


, .*-- plemerit of the declination-of the. Polar: \Star, being then 2: 2.8/, 
+> and the height of the Pole on the Hillock of Marexil, as it -was 
> INK and by conſequence the digreſlion; of the 

Polar Star was 3® 46", then there remained yet ane Degree' and: 
nine Minutes, by which the line GI declined from the North to- 
wards the Weſt ; and becauſe that otherways the lines GI G E make 
an Angle of 1789-25” towatd the 'Weſt, .which Angle 'augmented 
by the declination of the line GT makes but 1799 344 it followed 
that G E geclined 267 fromthe South towards:the' Weſt; © 

The following Year if\the Month of Ofober, there was chioſen 
by Sourdow-in the line. N &,tÞ place in the hc. whence the' 
Steeple of Noffre Dame: of Amiens\could be diſcovered3"and: in the 
manner'explained, 'twas-obſeried ſeveral.times' that this. kne NV: 
ID 57 GIRrN I owards the -Weſt;' \ @ was. 
eafie/ts conclude that NI declined by 2® 9' 104 from'the South 
towards the Eaſt. 

Theſe laſt Obſervations were made in a time wherein the Pole Star 
was found in its greateſt digreſſion a little after Sun ſet, and there- 
byiwe had the convenience of figifting the Obſervation all at once, 
* without being obliged to leaye the Iuſtrument in its poſition, be- 


cauſe 
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cauſe 'tis one' of the advantages of the Telleſcope Sights, that by 
meansof them one may diſcover the fixed Stars of the ſecond mag- 
nitude in the greateſt clearneſs of the Crepwſculum, and that” thoſe of 
the firſt Magnitude may be obſerved in fult Sun-ſhine, which will be a 
great help to Aſtronomy ; we have made ſeveral curious Obſervati- 
ons, which we thall hereafter Publiſh. 

If we ſuppoſe then that the Meridian Line of Sourdon be prolong- Second 
ed toward the North, till it meets the parallel of Amiexs at the platechird 
point & for the making the ReQtangle Triangle N & V, the Angle of "5 
Dechnation'V'N 6, being 18® 55/7 and the hypothenuſe N V, being 
found 1116x Toylics, 4 Foot, it follows that the Meridian Diſtance 
N & between the parallels of Sourdon and Amiens is 10559 Toy les, 

3 Feet, and that the Arch of the Parallel V 8s compriſed between 
Amiens and the Meridian of Surdon is 3617 Toyles, 4 Foot. 

Afﬀter the ſame manner if we ſuppoſe that the ſame Meridian Line Second 
of Sourdon be prolonged towards the South, till it meets with the _ 
Parallel of Malvoifime at the point «, and that this Meridian be divi- 
ded into three parts by the perpendiculars G # I y» which repreſent 
the Parallels of Mareni! and Sourdon, that moreover the particular 
Meridian Lines-of thoſe places be drawn, to wit, G s, from Mareiiit 
to Matvoifixe, and19 from Clermont to Mareiil. 


—— i. 


—— 
—” 


In the Triangle N » I, reftang- In the Triangle G I 9, reQang- 


led in y. led in 9. 
NI 18907 Toyſes. -**]" 'TG © r7564 Toyſes. 
» NI 29 9! 10”. "$$ "GIg x0 o97 oo/!. 
Thence N » 18893 Toyſes, | Thence Iq or y 9, 17560 Toy- 
( 3 Foot:* "4 + an ( ſes, 3 Foot. 
Andy I 710 Toyles. - - _ + Arid Gy ' 352 Toyſes. 
7) SIDLE1 TS af I 


25 iF 41 : b; | 4 


EA 2 = r - 7 = > | | OP n "8 *, 
c * £2 az] J the''Tri >G EF " reQang: | ” 4} 
#134 NN gf tot ,e oft Ot 10 £8 T5151 90003 , 

1,4 Didy a:uvocoith lo bong ya wich to alin 0, 


& GC BFfes/0! a yo 10019 T2137! 35 
E Ge 009 26! oo. 
Thence G E or 4s, 31894 
(Toyles. 
And E « 241 Toyſes, 3 Foot. 


The 3 lines Ny, 19, G ,, make together the whole Diſtance be- 


tween the Parallels of Sourdon and of Malvoifine, of 68347 _—_ 
2 3 Foot ; 


WPHILN7 


SC _— A©QD——TCCTRRRT 


4 


Second 
Plate. 
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3 Foot; to the which Diſtance adding that between the Parallels 
of Seurdon, and of Amiexs, which has been found of 10559 Toyles, 
3 Foot, we have the Diſtance between Ma/voifine, and the Parallel of 
Amiens of 18907 Toyſes: And tho in effect the four Lines of which 
this whole Diſtance iscompoſed, are as it were the ſides of a Poly- 
gon, which one would deſcribe about the Earth ; and that 'tis true in 
Geometrical Rigor, that the compaſs of fuch a Polygon is bigger than 
the circumference of the Earth 5 yet is it notwithſtanding 1o little 


' different in this caſe, that 'twill be to no purpoſe to take notice of it ; 


ſince the exceſs upon every Degree does not amount at moſt to the 
quantity of 3 Feet, ſo that we may conſider all theſe particular Lines 
of which the total Diſtance N « is compoſed, as inſenſibly different 
from the Curviture of a Meridian. 

For what remains, 'as we have above given the poſition of the 
Tower and of the Obſervatory, it will be 
2lfe cafe for us to eſtabliſh the Diſtances of theſe fame places inre- 
ſpect of the parallels of Malvoifne, and of Amicns. 

Far firſt, if from GN, which is of 25643 Toyſes, there be taken 
DS, found before of 12795 'Toyſes, there will remain 12848 Toy: 
fes far G S, which is the Diſtance between Hareiil, and the Towers 
of Noftre Dame : This Line G $ makes with G E, an of 
12* 34 30”, toward theWe#?, and by conſequence allo it declines 


towards the Weſt by 13* 007.30”. Then having drawn , , which 
let be cular to the Meridian of Marei/, and which 
ſents 


_- an Arch of the parallel of the Towers of Noftre Dame, we 


In the Trzangle G » S rectang- 
! : Ldate. 


G S 12848 Toyſes.. 
» GS: 'x3* oof 307. _ 
Thence G * 12518 Toyſes. 
And S * 2892 Toyles. . 


Then if from G «, which is of 3x894;Foyſes, be taken G » 12.518 
Toyles, there remains »« of 19376 , for the Diſtance between 
the Parallels of Notre Dame, and of Matvoifine, which may alſo be 
yet further verified by the followi 00, 

, | - - Ss 2 


— Qu. 
" | 
Þ BETTE 2 


_ 
—_ 
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In the Triangle SD E, 


SDE 1289 57 30”. 

SD 12795 Toylſes 

DE 8872 Toyles. 

Thence ES. 19556 Toytes. 
And DES 3e* $59! 30”. 
But DEG 39 1» 30. 
Thence SEG 8 13 00. 


But E G declines by 267 from the North towards the Za/f, 'thence 
E $ declines by 72 477 from the. North towards the Weſt ;i and be 
cauſe that the length of this ſame Line ES is x95 56 Toyſes,-it fol- 
lows, That thediſtance between the Parallels of Noſtre Done, and 
of Malvoifine, 1s 19376, as by the formet Calculation, 


In fine, in the Triangle ZD E. 


ZDEs 1:99 18/, 

Z D is 25757 Toyſts. 

4. _ = oyfl | L 
ence E Z x86 | $77 =] 

And DE Z oy o87 3504, (it 20 

But DESis 30 $59 2b. 

Thence SEZ is ox '$© $0; 


- The laſt Angle SEZ being added to'the Detlination of rhe Line 
E $' which was above fonnd of 7% 477 makes the Declindtion' df 
EZ of 99 38” ; butthe kength of this fanie Tine” E Lkm, 
Toyles; thence by Redudtion the Diſtance between the P; 4 

Malv0ifere, and of the Obfervatoty, ſhall be of *xY4zt T Ana 
- Nofire 


DS Er EN ISAS AED 
eryatory, 5 p i My b _ mm *y | 
And tho in all our Oblervaiins Vhieh e thts 53th 
the Poſition of divers Lines with #pe&t 646 Meridian, We d 

not at all make uſe of the _ or etical Need{e”) yet 
this hindred not; bit that we'ob & on'of ths Needle 
it ſeveral phedy principalty dt Mahboifhe frid Ht Boar ton; FY 

+ i the = tn we chtried, gt Home = 7, aridas' 
clinatiotr at thele two places, toward the end of the Snaffiet't 
Year 1640, was 'found to' be 1® 39 from the 'Notth"'tp\ 
the Welt, or gb, as we had fome little tirhe beforCobf 
It at Paris, with the fame Compaſs , althoogh at Paris the" 


fare 


— i - $/2-0s One.  —-Ao—__—— "—_ . ——_. 
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Needle in the Year 1666 had no declination ſenſible, and in the 
Year 1664 it declined 40! towards the Ea/t, the variation thereof 
having been every Year above 26/,: 


ARTICLE IX: 


| Een concluding in fine- the' Magnitude of a Degree, and by 

conſequence that of the Earth, it remains yet to know what 
parts of the Meridional Diſtances we have meaſured with the 
Toiſe of Paris, do anſwer \to Minutes and Seconds, conſidering 
them as parts of a-great Circle which ſhould be deſcribed round 
about the Earth. 

"Tis upon this occaſion that we are obliged to ſearch in the Hea- 
vens the Meaſure of the Earth, for we muſt neceſfarily have recourſe 
to the'difference of the Latitudes- of the two places eſtabliſhed under 
one and'the'fame Meridian, and 'by: this means come to the know- 
ledg of the Arch of the Heavens compriſed between the Zeniths of 
the faid Places, the which: Arch is alike to that (which we have 
meaſured upon the Earth. 

But before we paſs to the Celeſtial Obſervations, it will be to the 
Pp to ſhew' after.' what” manner - the. .Inſtruments were 
verified with which the obſervations were made ; which is here fo 
much the more neceſlary, for that the Telleſcopes which we made 
uſe of might have had fome- latent - defect; which could not be 
known, but by a particular Proof,” 1 +9 :: 

Pie the The firſt Figure of the,3d plate repreſetits, the Quadrant fitted upon 
third. its Foot woe nanny manner as fot: taking of. heights, or for di- 


ing at an Obje&t far diſtant.towards'Edges of the Horizon ; but 
in the 2d Figure the-ſame quadrant: is 'reinverted, turned from the 
right to the left, and directed at the fame Obje& as before , in ſuch 
fort, that the plumb line which in the former poſition was ſuſpended 
at.the Center A, and beat upon the Limb 'in D,-is now ung n 


| 0 placed upon a place.more elevated, to; the-end. that aſter 
bh Teepe might very nearin the-ſame line as be- 


-are_diredted at, ;one of; which is 


E, where the 
middle of the 


the point D, 


verſion, one; has marked 
I 


d P 33/7 ne; 
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neceſhrily be directed in. the level line; fo that if by chance they 
are at firſt ſight ſo pointed, . there will be found no other than the 
ſame point before and after the reinverſion, 

The reaſon of this method is caſie to be comprehended, becauſe 
without conſidering what in the Teleſcope, if we ſuppoſe that 
the right line A,B (which paſſes by the center A) tends. towards 
the Object to which the Teleſcope is direted, then the two Angles 
which the plumb line makes with the line A B, the one under, and 
the other above, ſhall be either right Angles or equal to two right 
Angles ; they ſhall be right Angles when one has directed in the level, 
but if one has directed either too high or too low, the. half of the 
difference of the two Angles taken from the greateſt Angle, or ad- 
ded to the leaſt, ſhall reſtore or give the level line. 

This praRtice is very uſeful, not only for placing the Dagees up- 
on the limb of an Inſtrument, following the effect of the Teleſcope 
whatever it may be ; but *tis yet further for verifying from time 
to time, whether the Teleſcope agree with the Diviſion which we 
have ſuppoſed good and well centred. But to the end this Verifica- 
tion may be made with the more eaſe, the ces ought to be 
continued from C towards E, even to the end of the limb, which 


for this poepoſe ought to be greater than: it need to. be-for 90 De- 


grees only, Pig 25 wh 

One may verifie a Sextant very near after the ſame; manner. as 
a Quadrant, as we may calily fee by conlidezing, that. af Jobanaks 
reinverſing-of the Inſtrument there be ſuſpended. from &# 0 
of the line A B, .a plumb line which falls upon the poiut's ſg Govb 
Degree, counting from B towards D, and afterwards the, 
ment being reinverſed, the ſame line ing on the, point 
Degrees, falls upon the middle of the line; A | 


n 
In, 
the other of rheſe poſitions the line A,B ſhall be in the level, and 
by conſequence the Teleſcope ought " have. remained pointed at 
the ſame diſtant Objet which did mark the level ling. . Burt if on 
the contrary the Teleſcope be found to point. ; to twq, Objects, of 
which one-1s above the other, the middle beeworn fs ramp all be 
the level line. Now the Angle of difference between the level line 
and the one and the other of thoſe Objects, or indeed the. half of 
the Angle of the appearing diſtance between the two:Objedts, ſhall 
after be eaſily meaſured with a great Teleſcope in the manner as 
we meaſure the Diameters.of the Planets - And by this means we 
know the error of the Inſtrument, the which ſhall augment ,the 
heigths, if before the reinverſment, and in the ordinary poſition, 
the Inſtrument be pointed at that Objet which is loweſt, and on 
the contrary it diminiſh the hei if the Inſtrument is found 
at firſt pointed at that Object which was the higheſt, _ 
The firſt and ſecond Figures of the 4/bPlate nt an Inſt 
Which conturnng fewer Degrees than a Sextant, cannot be- verified $0 
the level, but only to the Zenith. This Inſtrument is pointed #2 two 
differing manners to thy ane or 2005 GRP ARR. Fax in 8.608 
igure 


Plate 446. 


— 
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Figure the plumb'falls in D upon the Degrees of the Limb. And 
irr the feeond- as the Inſtrument is counterturned the fame Plumb 

; falls without, and is approached to the Teleſcope in E.. Now it is 
eafie to' ſee that if one draws the line A B from the center A 
through the middle: between the points D and E, marked by the 
two" poſitions of the, plumb Line, it ſhall determine the” place of 
the Limb where the firft Degree of account from the Zenith ought 
to begin, becauſe that when the Teleſcope ſhall be” pointed to tlic 
Zenith', the line of the plumb ſhall agree neceſfarily with the 
:line AB: ;'- Saab CAPE EA 5 - > Sphgll 
This ſecond manner of verifying is general for all” forts of In- 
ſtruments, but it is difficult and cannot at all times be practiſed, 
becauſe it requires a Star which ſhall be ſo near the Zenith, that 
after the Inſtrument is counterturned, and that it is pointed to this 
Star,” the Plumb may always fall between the point B and the Te- 


leſcop 4 

All thoſe Inſtruments which ſerve. to take heights, and which 
have an Alidade which'one can take away when one will; are caſic 
to be verified. The Inſtrument ought to be placed in the plain 
'of the Meridian, making it perfetly immovable as if it were fixed 
apainſt 4'Wall in ſuch a fort, notwitſtanding that the” Plumb beat- 
og cory the middle. of the Limb, _ = the one: od the 0- 
ther fide" ſo''rhany iDegrees as are neceſſary for the Obſervations 
which'#re'to"be made with it. Two fixed Stars are' to be made 
"choice bf, Whereof the one ought to paſs on this fide, and the 
other 'on that'Tide of the Zenith, and of which *the difference or 
"the ſamim of their'Declinations do not ſurpaſs thenumber of the De- 
pr marked upon the fnſtrument. This being ſuppoſed, the two 
'Star# at# to: be obſerved with the "Teleſcope upon the Alidade' ac- 
* cording to the' meaſure '\yhich they paſs the Meridian, the one to- 
wards the Notth, and the other towards the South ; and then pro- 
vided the_Inſtrument 'remains immovable, the difference between 
the two Obſeryations will give exadtly the Arch of the Meridian be- 
Toes parallels of the two Stars, independent from all that could 
happen'on'the account of the Teleſcope of the Alidade. This pre- 
ured oth made, the Alidade is to be taken off for putting a 
'plumb'Line-/jn 'its place,, and one muſt obſerve with the Teleſcope 
4 which 'is faſtened to the Inftrument, the apparent diſtance which is 
between the Zenith and each of theſe Stars taken in' the Meridian, 
if the Inſtrument depreſſes, the ſumm"of the two diſtances found 
by this laſt manner ſhall be too great ; and on the comrery, if .it 
Raiſes, then it ſhall be too little in compariſon of the total diſtance 
' found by means the Alidade in ſuch manner, that the half of the 

difference ſhall be the Error of the Inſtrument. 
; -* "One may make a ſecond Verification by obſerving one Star only, 
"the diſtance of which from the Zenith doth not exceed the num- 
ber of the Degrees of the Inſtrument to be verified, but in lieu that in 
' the preceeding manner there was no neceſlity to have —_ the 
25 eleſcope 
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Teleſcope of the Inſtrument witk'that of the ;Alidade.. It is; nece(- 
fary here that they muſt: be both well adjuſted together at.oneand 
the ſame far diſtant Objeet.  ''This being. ſuppoſed , 0ne, abſaxves 
firſt with the Plumb, and with! the Teleſcope faſtned) to the Infry- 
ment, the Meridianal diſtance between the Zenith and the Stax, pro- 
pofed, next one fixes this inftruntens inthe) plain of the Meridian, 
as in the precedihg manner, -but-id ſuch. forty. that it mey be-coun- 
tetturned, and that if the Stat. be towards aheS$outh,--it returned as 
'twere for obſerving towards'the North,” and one obleryes axaftly 
the Degree and Minute of the Limb:wherethe-Plumb beats. ; After 
this the the Plumb being taken-off, one applies the Alidade, with 
which one obſerves the Meridional Diſtance between the Zenith and 
the Star, counting for this effect the r——_ Minutes which. are 
found bet ween the hducial line of the Al d:the part,of cherlimb 
where the plumb did beat before. The firſt diſtance that.:was found 
being compared with this laſt, ſhall be too little if the Inſtrument ele- 
vates; and on the contrary, it ſhall be too big if it depreſles in ſuch ſort 
that the half of the difference ſhall be the error of the Inſtrument. 
After one has known. the error of the Inſtrument, and that-oge 
is aſſured that it comes not: but by-the Teleſcope, the Jhorteſt and 
cafieſt way 1s; to ket.it alone, and to have, regard. to it in. the Qb- 
ſervations ; but:.it - one would corre& #t-;-! shis, may be dane ei- 
ther by diſplacing the Filaments:of the 'Taleſcope,. or by .tarqing 
the Obje& Glaſs upon its Center ; fo far as one knows by expent- 


Inſtrument. ' An. Alidade furniſht with its Teleſcope, may. be of, great 


help ' to make»ehis-correion/; for this purpoſe gne points to. one 
-and the fame-diſtant Objedt, as well the [Teleſcope of cthe-Aldade 
as thht of 'the Inftrument. Next, .if the £rror; is, for example, of 
one Minute in elevating, one fets back the Alidade a Minute; or 
on the contrary, one puts it nearer it, as mych it the error bein de- 
-preſling ; and (having faftned it in this poſition, iy removing. the 
Inſtrument all-together, 'one-makes the Teleſcope of this Alidade to 
ſtand pointcd-at 'the ſame Object as beforxe.;; afrer which you ,muſt 
turn the Object Glais' of the Teleſcope, which-is faſtned to the 'In- 
ſtrument upon its Center, till ſuch time as it be found [pointed to 
'the fame Object ;/ and by this means one:may 'be aſſured, that a 
-right line which:ſhall be drawn /from:the: Qbyect by 'the Center af 
\the Inſtrument; .comes to;meet the point B, which we ſuppoſe to 
have been eſtabliſhed for the beginning of the deciſion. ' _ 
Bur for avoiding'as much asis:poſſiblerhe:refraftions-of the Tele- 
ſcope, care :thulb bertaken that:;:the: Qbje& Glaſs be 'well | centred, 
-which may be :difcovered by makmg it refle& the Rays. of, the Sun, 
becauſe if it be-wall centred, the-little focus: whieb. it makes, by xe- 
Medion ata certain” diſtance; will: be fonnd\exatly inthe miggle 
of 'a much greater/round :of: light. /: Or: elfe,; one. may -obſerye- that 
[the two\Images which the :Glais-reflects: of: the) ſame QbjeR; come 
"to unite in the middle: of its furjace. ; 
E 2 Aﬀeer 
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Afﬀeer this preparation it will be'to the purpoſe to- faſten the Ob- 
jet Glaſs apart in a Copper Box pierced through its two ends, and 

rfely turned round ;'in which, nevertheleſs, it muſt have a little 
play in fuch fort” that one may a- little thruſt ic from one ſide to 
rotlier by three Screws with their: heads cut off to hold it ſteady ; 
and this Box being [exa&tly enchaſed-into the Objective Pinnule, 
one may make it turn'upon its Center, mean while the whole body 
of the Teleſcope remains immoveable ; and one may obſerve, that 
if in making the Obje@ Glaſs ſo to turn, the Teleſcope always re- 
mains pointed to the ſame Object; .otherwiſe the Objet Glaſs muſt 
be moved either to the one ſide or. the other. 

We thought it neceſſary to give all theſe differing ways of veri- 
fication,” to the end that there might remain no doubt as to the great 
exaQneſs which one ought to look after in Teleſcopes uſed for Pin- 
nules or ſights of Inſtruments. 


ARTICLE X 


I F the meaſure of the Earth requires preciſe and exat Obſerva- 
tion, it is principally for that-which concerns the difference of 
Latitudes ; becauſe the error of one Minute only amounts to 951 
Toyſes, which is maltiplyed upon the whole as many times as the 
_ meaſured is contained in the whole Cianaiates of | the 
Earth. | 


Plate #b, For approaching as much as is poſſible to the exadtneſs requiſite, 


" 


the great Inſtrument-repreſented in the fourth Plate was cauſed to 
be' made; it is of Iron ſtrengthened with pieces upon the Arda of 
it, as the Quadrant, and covered with'Copper at the places neceſſa- 
ry. The'Limb, which-contains not above the 20th part of a Circle 
of ten Foot Radius, is divided by Dragonal Lines even to thirds of 
Minutes very diſtinQly. 
A Teleſcope of ten Foot ſerves for Pinnules or Sights to this [n- 
ſtrument. And becauſe that in the obſcurity of the Night one 
could not fee the Filaments that were in the Teleſcope, they were 
enlightened by the upper end of the Teleſcope, or by a hole made 
on the ſide. | 
The Plumb or Perpendicular was ſecured in a Pipe of Tin, which 
kept it intirely covered from the Wind, beſide that they always ob- 


ſerved in a cloſe place, of which the cover or roof was purpoſely 


pierced. 
For determining with this Inſtrament the differences. of the La- 
titude of Malvoifine, of Sourdon, and of Amiens, ' the Star called the 


Knee of Caſſiopea was niade choice of, which comes to the Meridi- 


anat 9g or 10 


of diſtance from the Zenith towards the 


"North, *about 287 46// of time after the Polar Star. A Star more 


Zeniths, the error of the Inſtrumeat which might not poſſibly ” 
NT | - 


near to the Zenith would have been more difficult to be well 
obſerved. And if otherwiſe it ſhould have been placed between two 
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ſo perfe&tly diſcovered, would have been doubled in the apparent 
diſtances of the two Zeniths, becauſe you muſt then have taken 
the ſum of the two Obſervations. Whereas when a Star is always 
obſerved towards one and the fame Coaſt of Heaven, there is no- 
thing in this caſe to be taken bur the difference of the Obſervations, 
which cannot chuſe but be exact, becauſe the Inſtrumenr is well cen- 
tered and well divided, though the Pinnules or Sights had been falſe. 

The Knee of Cafiopea augments its declination every Year about 
20//; we were delirous to have choſen a Star which had been leſs 
changing, as had been the bright Star of Lyra, .or ſome one of 
Cygnus ; but we had cauſe to fear, that before we ſhould have made 
our Obſervations, the Sun would have been too near approached to 
theſe Stars. | 

We commonly begun the Obſervations of. the Heavens with that 
of the heigth of the Pole with the Quadrant, and every Evening 
about two or three hours before the Knee of Caſopea was in the 
Meridian, we took with the fame Quadrant one heigrh of this Star, 
marking the Inſtant of Obſervation by means of a Pendulum Clock 
which gave half ſeconds, and which was no according to the 
Diurnal motion of the fixt Stars, and then forthwith found by* Cal- 
culation at what Hour and what Inſtant of the fame Clock the Knee 
of Caſſiopea ought to be in the Meridian : And after this manner in 
two or three Evenings, the great Inſtrument was exaaly * apo in 
the plain of the Meridian towards that /part where, this Star ought 
to paſs, and then kept it in this poſition, becauſe it is very difficult 
otherways to ſucceed un obſerving thoſe ſorts of heigths which pals 
very ſwiftly, | 

The Meridional diſtances towards the North obſerved between 
the Zenith and the Xnee of. Caſſopea. 


In Sept. 1670. At Malvoifine in a place at a great Farm- 
Houle belonging to Y7leroy ſeated on 
an eminence in the Pariſh of Chauqueil,p 99 59! 57. 
more South by 18 Toyſes:than the Pa- 
vilion. | 
In Sept. & Of. At Sourdon in the Presbyterate Houſe, 
more- North than the Church by 6568 47 +8 
Toyles. a 
In Ofober. At Amiens in the Houſe of the King, 
more South than the Church by 7508 36. 10 
Toyles. | | 


Every one of theſe Obſervations were taken from a great number 
of others, of which we took the middle, of which, the whole varia- 
tion or difference exceeded not 5. Nor will any one wonder that 
we were able to come to ſo much exaQneſs, if he conlider that it 
was not without exceeding great precaution, that moreover with a 
Teleſcope of 10 Foot, one:need not want 24! of PoNUNSEASEY O 

a fix 
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4 fixed Star. And thit in fine on the Inſtrument that ferv'4 for this 
purpoſe, the third-part of 4 Minute was at leaſt as big and diſtin 
as-a whole 6 nie of the Quadrant above repreſented. In ſeth 


ſort, that if upori the Quadrant one could determine a quarter of 2 
Minute pretty exaQtly, and at the ſame time gueſs pretty tiear at 


10/7, one might do the fame thing here to about 3” 


Differences of Latitude. 


From Matvooj ne to Sour don x6 x3 J 5 7 WH, 
From TIT to Amiens 1 22 55. 


The time which paſſed between theſe rraions required thit 
ive ſhould have taken away 1” from the firſt of the Differences, ind 
that in proportion the laſt uld have been diminiſhed by '*:/ , but 
for avoiding a too much affeed preciſeneſs, we negle&ed this Cor 
reaion. 


ARTICLE XI. 


mp , L A Net Obſerritions being ſuppoſes, it will be eaſitethenice to 
g itude fs a Degree upon the Earth. For this 


Ro Ns ered; that, at oy #e the Obſervations'of 
ied were des at 18 Toiſes more to the South than the 
CE. that on'the contrary at Sourdon,/ it was at 65 Toyſes more 
rowards the North than the Point N.' 'And'that by conſequence 83 
Toyles ſhould. be added to, the diſtance of 68347 Toyles, 3 Foot, 
which are found between the Parallels of Malus ne and of Sourilon ; 
in ſuch manner that the difference of 1911” 57%, obſerv'd by the 
Heavens, anſwers wrck the Earth to a Meridional diſtance of 68430 
Toylſes, 3 Foot, one tha ce in fine'ronclude, That.ih proporti- 
onal oe ſhalt be of 5 57064. Toyſes, 3 Foot. 
' ©The on "made E Aline of 'Amiens differs not at all 
from the foytiier, for the Ul between the Parallel of Noftre Dame 
Fd _— and that of the -10 hong of Malvvifme is of 78907 Toy- 
& ; t'to 0 reg from the'fide'of Amiens, for the plice 
of She 734: -”#nd 'on the other fide to add the 18 
gt of Haber {then all the OE made, there will 
7 50 Boyle or the nce of 'rYo 22/7 557); and in f 
ton the deg ſhall be 6f 57057 Toytfes, which number _ 
in ſuch ſortto the firſt, that we were ſurpriſed 'ſo much the more, 
kent we had FL account of the Corretions which we have neg- 
the differe ces' bf TL; tude,, Theſe two Calculations would 
Sg 3ch to' each! other. Tt'is le that 
edt of chan&e, ſince ni Randing'all'the exactneſs; 
"of, we'codld hbt' anſiver to ry Firs and con-- 
fc tothe value of ab6ut- thirty two Toyſes, upon 'every obſer-- 
vation + We'tnay nevertheleſs fay with'ſothe certainty; that we ar: 


not 
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not-'very far from the- "true? meaſure- of - a: degree; -though |. one 
may-come'to a yet greater precifenefs, by meaſuring withthe 'ame 
care and with like Inſtruments a'diftance much 'greater'thanithat of 
Malvvifine and-Amiens., We-will xi notwithſtanding upedid-the round 
Sum-of 57060 Toyſes forx/depree of a great Circle of 'the{Earth. 
Tis here: principally,! that the meafure taken from Pendulums, 

ought to be-itmployed, which: we have ſuppoſed .* univerſal-or at « 
leaſt invariable for _ $ xp and which-is to the Pariftan Toyle, 
as B81 to 864, becauſe foll6wing'this proportion, the degree ſhall be 
of ' 55959 univerſal Toyſes, 'of which every:one contains two lengths 
"of a pang of Seconds of - mean time; ſo' that there wants but 
41 of theſe Toyſes upon a whole degree to! make up- the Round 
\Nuimmber of "56000; ' And 'by conſequence the degree. to be of 28 
Univerſal Miles; ſuch as we have determined them. . © 

To the end'that ſtrangers may participate of this work, without 
being obliged to'have recourſe tothe lengrhi of a Penduluta; of Se- 
conds, we ſhall give the length of a degree, expreſſed according to 
the particular Meaſures of which we could gain the knowledg. 


Suppoſing then The Paris Foot , of 1440 parts. 

_ The Rhein or Leyden Foot 1390. 
I WRT), Fe —_—— — \ Bt, 

The Boulogne . Foot 4 $6. ICIEAT 

The Braſe of Florence 2580. 35 


rfl; 
© .in 4 P FF | 


5 b 
I 


A Degree of a Great Circle of the Earth , accortling to 
the Meafures of divers places will contain 


Toyſes of the Caſtle of Paris IPL - 57060: 
Paſes of Boulogne vIrs - $5848. 
Verges of - Rhein of 12 foot each _— . 29556. 
Parifian Leagnes of 2000 Toyſes N_ \ 2.85, 
Midling Leagues of France of about 2282-Zayfes 25. 
Marine Leagues of 2853 7oyſes 50D 2 20. 

iſh Miles of 5000 Foot each IIS: 7 rex, 
Florence Miles of 3000 Braſſes TS x: 00 


The Circumſerence of the | T he Diameter of the Earth, 


Earth. mr 
Of (Pariftan Toyles. 6538594. 
{Farifes T ES , 20541600, Of Leagues _ l ns mg Sn 
| | l- d | 4 & CGI ICS 2 | 4 T» 
Is YOu! hr a Of Marine Leagues, es 0c SPP 
Of Marine Leagues ' 7200. onndhs nn ge: wg 
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| * borddrs of the Sea about 35 Leagues, and 


Tc may be-ſaid, that as we have meaſured the Globe of the Earth 
by the top: of Mountains, of by places more elevated than the reſt, it 
wilt follow that a ſuch as we have determined, . is bigger than 
that we ſhould in going ſtill ;upon the. Sea | ſhore , 
whete it ſhould ſeem that the Meaſure ought to be conſiderably, leſs : 


' But that we may fee whether this be fo, ſuppoſe. that the.line from 


Malvoifie to Sourdon, be in all its length,' y As 4rom thc 
xp ther hawbem: tne apns MN Shin "he deere of 

ts that Nave E upon ine, the declivity of Ri- 
vers, which croſs this Line, be about 5 Foot to a La: the ſhall 
make 'at moſt' but 30 Toyſes of Declivity, even tothe Sts, and put- 
ting about '50 Toyles for the height that our Line might have above 
the Rivers, we ſhall find that this Line might be eleyated-about. 80 
Toylſes above the level of the Sea. Whence it would ' follow-:that a 
Degree' upon the Sea would be leſs above 8 Foot, than that we have 
meaſured upon the Land,” which is not at all to be 'eonſidered in this 


—_— 


'A Table for the value of a Degree of a great Circle of 
the Earth ; divided into © 
Minutes and Seconds. 


Minutes =@Toyſes, Seconds. * ,Toyles. 
o ' 95 x 16 
2 I902 2 32 
3 2853 3 148 
4 3804 4 63 
'S 4755 5 79 
7 . 7 III 
8 7608 8 227 
9 8559 g I 
| (0) 9510 x0 158; 
20 T9020 20 317 
30 20530 Zo 475% 
4” 49 634 
50 47550 5O 7923 
60 5 60 95 
It will not be at all difficult hence 19, Jed thy differences of the 
heights of che Pole, for all fred 70 of which we have calculated 
9 arte. the * Meridional Diſtances, becauſe'tis but changing the faid Diſtan- 


&sinto Minutes and Seconds, according to the value of 6 Deron. 
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The Differences of the Heights of the Pole 


The Obſervatory of Paris 1197 22/4 

Noftre Dame of Paris 209 "a3. 

between Mal- | Marexil | 33 3% 
woifine and | Clermont £2 ©0, 

| Sourdon 71 52. 

! Noftre Dame of Amiens 82 58. 


Between Noftre Dame of Paris, and Noſtre Dame of Amiens 6x 36. 


The height of the Pole at Paris in the Garden of the Kings Libra- 
ry, by many obſervations of the Polar Star made in the Winter Sol- 
ſtices has-always been found 489 53%, you mult ſubſtrat 507, and 
you havethe height of the Pole of Paris, about the Towers of 
Noſtre Dame of 489 52! 10”, or if one had rather deſign the mid- 
dle of Paris between the Gates of St. Martin, and | of St. James, 
which is a little way from St James of the Butchery or Shambles, the 
height of| the Poleof Paris will be 489, 527, 20”. And weare cer- 
tain that.if the heights of the Pole be fixed, it will haye little change 
from, this, tho in the Obſervatory one may come to a much great- 
er preciſeneſs: we count not the refraQtions which the Palar ſtar may, 
have, which will be known in time The height of the Pole of No- 
#fre Dame of Paris being, fuppoſed we eſtabliſh the following heights 
of the Pole conformable to the differences here above eſtabliſhed. 


The Latitudes and height of the Pole 
: { Matwoifme | 489 317 48” 
| The Obſervatory P! SY - OE 
Noſtre. Dame of Paris 48 | 52 _ 10. 
of 4 Mareuil 40 1: 4. Oh 
Clermont 49 1, 23\. . 48. 
Sourdon 49 143 40- 
oſtre Dame of Amiens 49-,, 54 46. 


The difference of the longitudes' of theſe places require a lirrle 
more.of Calculation than that of the Latitudes, becauſe after we 
had found ina parallel the diſtance between the Meridians of two 
places,” we' reduced - this diſtance to that which is in the Aqua- 
tor between thoſe ſame Meridians which were changed into Minutes 
and Seconds of a great Circle conformable'to the Tableabove. After 
this manner we found | 
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Sour dou  Amiens 5" 54”. 
Chron} Fordor exK-—H 
Mareiil  » More Eaſt than dClermont O 34. 
Mareitt | Malwoiſine 0 20: 

arcitl. Paris | " 8. 


Wheiice 'tis cafie to conclude-that. the difference of Longitude be- 
tween Tres and Malvoifmne is only 17 23”, which Cnc the 
firſt thought, we had that theſe two places were very near under the 
whe es | 

Ir ABbivs that Par## about the Tower of NoPre Daw, is 
6 Tr Ay fd than Ambens Arid* Betabifſe thiFini the 
Petar ati  4mounit to' 1857 Toyles,- one mibit eoneltt 

16 CS WADI thay! paſs for he of the: Suburb#" of Para i 

6 neaFin thi finit Wieridiim with 0956" Dame of Ante. 

 woufef be ddvalitaypois i RASSnbmy if we knew & exatly 
the diffrefice of Lodifiruds Berwetn' the Obſervardry of P44 and 
OF of WHIdh ons AY artottrif dre tin two Degraty diffi” 
ret: Aft fact Alritds By OBREVvator nid at rh finerimlir? re 
two'plikks, indconifriddlcoberher.ws AD BY AMtaihAF oF the tutti: 


ARKPICOEE Rep 


Hereas the ordinary method of taking the Level is ſubject 
V VY. toa correftion , uptdff ſufþdAhÞ that” het Rai lantter” of 
the. Earth i? known, which according to our Cal&Wh\i6Hhﬀ is of 
Song Toyſes 3 Foot ; We have judged it A8hARatie t' give 
ire a Fable fr the correction of the appWent But, aritt on that 
oe&ſion we ſtall ſpeak concerning refraftions which ititerrfiijple 
themſelves with theſe kind of Obſervations, and which KIMMRP them 
from beidg ſerviceable for the Meaſure of the Earth. * © 
'Tis kfowr? that the true Level r vine? ch#DMNY fom 
the Center of the Earth, yet arteries we ordinarily ſeek the 
koavd ina ftreght Line, which. gots-off from? the faid-Genter inthe 
manner! oF a: Harigenty: hence-it is-thatthe-fruo-Level-is' below the 
eparenty;:::} 5. nyo yon” 13 i2nity4 3 4: att , 
--;6 inftead1 off tilkitg the Level-on on fl} ohly,r the obſerver bo 
paced'in-the 'middle;betsycen; the twoipdiner whith are-to-be le- 
velld, fronj- eddhf of: whiel He-is equally dift3nty he will Have iP this 
caſe no correftion to make, becauſe the riſing: will. be+ «bothr 
on the one ſide and the other ſide : but without being: foreced to 
this method ſince the length of the Semidiameter of the Earth 
is known, the height of the apparent Level above the true is ea- 
- fily found, provided 'tis known at what diſtance one is from the 
. ObjeR ſeen; in the ſame manner asthe bigneſs of the ſemidiameter 
of a Gircle being known, and that of a Tangent the exceſs of the 
ſecant without the Circle is found. 
A Table 
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A Table of the Heights of the appearing Level above the 


true. 
Diſtances. Heights of the apparent Level. 
Toyles. Feet. Inches. Lines. 
5O O O OF 
IOO O O I: 
200 O s) 5 
300 O oO I1; 
4O0O O [i 9 
50O O 2 9 
600 O 3 II 
700 O x 
800 O ; N.. 
900 ®) g gf 
IO000 O t1 O 
I500 2 @) 9 
2000 3 8 O 
2.500 5 8 8; 
3000 3 .3 "0 
4000 14 8 O 


This Table makes it appear that the heights of the apparent 
level are not at all conſiderable under 1000 Toyles of Diſtance, bur 
beyond tlus they may cauſe a ſenſible error, becauſe they increaſe 
conſiderably, and pretty near, as the ſquares of the Diſtances. 

Thoſe who know not by experience what advantage one nay 
now receive by uſing Teleſcope-ſights -inſtead of the common 
ſights, will not fail to fay that this Table' can be of no uſe, becauſe 
they have not yet had an Inſtrumentwith which they could diſtinguiſh 
the difference that there is between the apparent: level and the true. 
We can notwithſtanding affure them, with our Quadrant, which 
was not more than of three Foot Radius, or with the Inſtrument of 
which we are going to give a deſcription, we determined the level 
to 18 Inches in a diſtance of 3000 Toyſes, for which, accotding to 
the Table, eight Foot and three Inches of eorretion muſt be made. 


T be Deſcription of an Inſtrument proper for obſerving 


the Level, 


* HE Body of this Inſtrument which'is all of Iron, 'is compoſed richPlate 
of two principal Rules. The Rule A B is three Foot long , firſt Fig 
and two Inches broad, it is ſtrengthned underneath by another 
Rule, to the middle of 'which 1s fixed the ſtem C.D, three 

F 3 Foot 
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Article 5. 
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Foot and an half long, and perpendicular to the plain of the Rule 
AB. This tem is fate: with two pieces. fer edgewile parz/ich to 
each other, and which res ers with a very thin Plate, make 
a ſquare Tube, within which the plumb line or perpendicular G H 
is incloſed; which is ſeen-through two.Glaſſes which anſwer to the 
two'extremities thereof. It has alſo a third opening ar'the bottom 
of. the Tube, through which, with ones Finger, the motion of the 
plumb may be ſtayed. | 
Upon the plain of the Rule A Bis faſtned the Teleſcope EF, which 
is of the fame make with that which we have deſcribed for the 
Quadrant; and tho all the pieces have been already repreſented in 
the firſt Plate, yet we judged it not impertinent to repreſent it once 
more in another order, and a bigger ſize : But that we might not be 
obliged to repeat the Diſcourſe, we have put to it the fame Letters. 
Painters {ell ſerves for a ſupport to this Inſtrument, and for 
accommodating it to the inequality of the ground, the Rule A B 
is arched underneath with two bows which bear upon the two 
pins of the ſell; that-it may be eaſie to raiſe or ſink the direQtion 
of the Teleſcope as there ſhall be need, without altering the ſell ; 
and when the ground happens to be unequal, one may lengthen this 
or that Foot of it by the, means of a rod of Iron which is joyned to it. 
With rhis Inſtrument the level may he determined at one glance 
to 2. very great diſtance, even much more than is ſet down in the 
precedent Table. But- there 1s PR .one great obſtacle upon 
the account of refraftions, which makes the Objefts appear above 
the line- they ought, tobe ſeen tn... For example, in the ſecond Fi- 
gure let. A be the center of the Earth, B C its ordinary furface, and 
DI the: tops of the Mountains, , we are to conſider that the Earth 
is es We 90 Angers or vaparota Air compoſed of difle- 
rent Regions, which arejmOre ſubtil the further they are removed 
from the Earth, but in __ orks! poppe —_—_ is _ made all at 
once, but: by .Degrex V1 y which comes from a higher 
place: to a EE pes Es. | to. I, which paſſes obliquely Fn a 
more- ſubtil. to a morg grols Air, 1s continually bent in its way 
in proportion a3 it changes the medizwm, which gives it the po- 
ſition of @ curve line, much like that of DFI, but the Eye that is 
in 1, receives the curve Ray. as if it were the Tangent IE, in which 
it ſees the Object D.. Far. the fame. reaſon if. we ſuppoſe another 
eye in D, it ſees the Object I in the ſtrait line D G,, tangent to the 
ſame bended Ray DF B : And ſuppoſing that the two tangents [ E 
and D.G which are in place of the viſual rays cut each other in H, 
ay imagine that there happens 'the fame thing, as/if the two 


4 


Objects D' and I were reſpetively ſeen with one only refraQion 
which ſhould be made in H. and which ſhould be equivalent to all 
; thoſe of theitrne Ray DF: rarer 1d att | 

. | For diſepvering. of theſe; refrations, and alſo for knowing the 
total value of them which we ſuppoſe. reduced to the Angle D HE 
or I-H G.'the two Angles 'AI E-and AD G ought to 


ve been 


obſerved, 
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obſerved , and moreover the Angle A: known , by means of the 
diſtance BC or I D. changed into Minutes and Seconds of a great 
Circle of the Earth ; becauſe the exceſs of theſe Three Angles above 
190 Degrees is the total refraction. 

The Third Figure repreſents Two Mcuntains equal height, but 
ſo far diſtant, that the viſual Ray cannor paſs from the top of one; 
to the top of the other , without ſenſibly approaching nearer to the 
ſurface of the Earth, and without being conſequently broken or re- 
fracted in its way, which 'tis not nocciiy farther to explain. You 
muſt always ſet apart all the irregularities which may happen every 
moment in the conſtitution of the Air. 

It will be enough for practiſe, that one can inform ones elf of the 
refration when there is any, and that otherwiſe it may be avoided 
> the Obſervation of the Level, by contenting ones ſelf with middle 

ations. 

Divers Authors report a thing which we have often tryed ; which 
*tis convenient to note here, that an Object which at break of the 
Day has appear'd in the Level, and ſometimes a little above it, has 
afterwards when the Sun is up, appeared below it, and on the con- 
trary after the ſetting of the Sun, Objedts far diſtant appear'd to be 
raiſed ſo ſenſibly, that in leſs than half an Hour their apparent height 
has been augmented more than Three Minutes. 

The cauſe of theſe appearances is, that the coolneſs of the Night 
condenſes the Vapours, which deſcend to a lower place, leaving 
the Air of the higher Stations mare pure then in the time of the 
day , which cautes a great Refraction on the contrary when the 
motion of the Sun has made a part of the Vapours to mount to the 
more elevated ſtations, there muſt be leſs difference of the Medium, 
and conſequently leſs of RefraQion. 

We ſhall add here one Experiment which makes it appear con- 
trary to the Opinion of ſome Authors, that even at Noon day 
there remains ſomewhat of Refra&tion when the diſtance is great, and 
that the viſual Ray cannot paſs from one place to another without 
approaching the Earth. The laſt Summer being on the top of the 
Towers of Noſtre Dame of Paris, we pointed the quadrant towards 
the Tower of Mont Leherie, and we found that the foot of this 
Tower was preciſely in the apparent Level: This was about Noon 
in a very Serene time. Some days after at the fame Hour, the 
height of the Tower of Nefire Dame, obſerved from the foot of the 
Tower of Montleherie , appeard below the Level line 114% 304. 
whereas conformable to the diſtance of x2796 Toyſes, which t 
are between theſe two places, this Angle ought to have been 137. 
14 whence it appears that it had Two Minntes of refraction in 
whole. | 

This experiment ſhews what exactneſs one may expect from thoſe 
who after Maurolicus pretend to have found the itude of the 
Earth, by means of the apparent Level ; they ſuppoſe that for this 


purpoſe, one ſhould chuſe a very high Mountain near the Sea _ 
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and having meaſured the-heigth of this Mountain, one tries upon the 


Sea'at what diſtance the top of it can be ſeen. 


But the refractions 


which are-yet greater upon the Sea than upon the'Land, render this 
practice fallacious, becauſe they enable us to diſcover Objects at a 


much 


ter diſtance than the convexity of the Sea ought to permit, 


and by conſequence make the Earth appear-much greater than in 
effect it” 1s. | 


ARTICLE XIII. 


T remains now to Examine the differing Opinions touching the 
TL Magnitude of the Earth. And becauſe we can fay nothing of 
the Ancients but by Conjecture ; we ſhall begin with Ferne/ivs who 
as we faid at the * beginning has eſtimated a Degree to contain 56746 


Toyles. 


It is without doubt ſurpriſing, that by a manner fo gtoſs as his was, 
he has approacht ſo near to that meaſure which we have concluded on 
from ſo many Obſervations, the place which he took to be the bound 


of the 


he had undertaken to meaſure, was found (by report 


of the People of the place) as he himſelf fays, at twenty five Leagues 


of Paris, whence he ſet forth. 


And beſides, this could not be far 


out of the Road from Paris to Amiens ; becauſe theſe two Cities are 
very near, under the fame Meridiar, and that he muſt have gone 
direQly towards the North ; they commonly account 28 Leagues 
diſtance between Paris and Amiens. It was therefore at 3 Leagues on 
this ſide of Amiens, and by conſequence in a place leſs advanced North- 
wards by 6/. at leaſt, but the difterence of the heights of the Pole of 
Paris, and of Amiens, is 62/ 36”. whence it follows that Fernelus 
ought not to account above 56/ 36. when he thought he had 
advanced a whole Degree ; fo that it muſt neceſſarily be that the Er- 
ror was compenſated by the eſtimate which he made of the Length 
of the Way. 

As for Snellius, who gives not above 55021 Toyſes, if one conſt 
ders what we have-elſewhere already taken notice of * , that it is 


founded upon 


of his Tr 


three, and 


too little a: Baſe; if we add to this, the multitude 
les, the ſmalneſs of ſeveral Angles, the Correction of 
etiumes' of 4. Minutes, which he was forced to make 


in the fame Triangle ; and in fine, 'tis not known by what means he 
obſeryed.the heights of the Pole ; we ſhall leſs wonder that notwith- 
ſtanding all-his care and pains, he did not ſucceed fo well as Ferne- 


lins. 


Father Riccioli has. erred on the other hand, making a 


ree to 


amount tO 64363 Boinonian Paces, or to 81x Ancient /taljan Miles, ac- 
_—_ as he determins them; but he meaſured not above a third 
part of-a. Degree, 


which 45 too little, and beſides it is eafie to thew 


what, might. have deceived him. 
Let us 4magine, .that in the 2d Figure of the 5h Plate, I is the top 


of the Tower of Modena, D the top, of the Mountain of Paterne, 


near 


J 
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near Boulogne, and A the Center of the Earth. Father Rzccioli in his 
Geography (/B.5.chap.;3.) aflures us that by many obſervations made 
dt the times whith were leaft ſulpeed for RetraQtions he always 
found the Angle A D TIof 899 26/ 13 27. and the Angle AID 
of 90® t5/ 7 ſuppoſing that the two termis I and D were viewed 
by one ſtrait Ray. the ſum of theſe two Angles makes 179® 41/ 207 
£71 and by conſequence the Angle A, or the Arch BC, is accord- 

to this Obſervation of 1r8* 39// 33/7; but the diſtance is of 
Zoor6 Bonian pales thence by Proportion an intire Degree ſhould 
be 64363 Bolduzjie paſſes, which make about 62900. Toiſes of 


arts, 

This Method! Which was propoſed by Kepler,” appears ſo much the 
more ſimple, for thit there was no need of any Celeſtial Obſerva- 
ri6h, and that it ſuppoſes only that the Plumb or Perpendicular tends 
dire&tly to the Center of the Earth , which' we have alſo ſuppoſed. 
But we may detnant of Father Ricczolt, how he could be aſſured that 
in his Obſervations, he had not any thing of Refraftion. It was, 
fays ke, ar No6h, in placeF very high elevated. But beſides, that 
one df thoſe Places is much! hither then the other ; the followings 
Experiment joyned to what wehave related before, will make one 
| whar Jud merit ought t5 be mite of rhis Method. 41 

fn' the Vforith of 4uza/F of the year r669. the Top of the Hil 
BUF of Mirdil obferved' at ws from the foot of Bib Tower 6f 
Mint le herie, appeard Belbw the Level'8/ 2a; dnd' forne diys after 
& the'fmet honor, the foot of tft Tower of M#tlehery reciprocally 
oBRiv'd from rhe T6þ'of the Hillgekt of Mare. was found below 
mr Eevet cl 457% If thers hitd'Bben no Refralftion; theft two lit- 
ele Arte SN woutV ive 'mide' tt Angle at; the Center of the 
Earth, between Montlebery and Mareiil of 2 2), bit the diſtance is 
25643. Toylſes: thence in Proportion a Degree ſhould be 69935. 
Toyles, which will exceed very much, not only the greatneſs which 
we have determined by the Heavens; but even that which Father 
Riceiolt has- found. The Meaſure without- doubt-will-yet come 
forth much bigger in reſpe& to two ObjeCts, that ſhall be further 
diſtant then Marezi! and Montlehery: In fuch fort that 'ris evident 
that this method ought to be intirely rejected as fallacious and uncer- 
tain. 

It may be faid, That Father Riccioli,underſtanding well what Refra- 
Aions would doy;' PA A ORs Q REFY net &, 
Fae cit be ved ity Curtalhur OBE Bigdl. the 
manner ſoever it i£in-//aly,- where the Refraftions poſſibly arc 
ſo great as here; We have not at all found that the Obſervatioris 
made tor the Meaſure of the Earth, by the means of the Level did 
agree with thoſe of the Heavens, which we can confirm by divers 
like Examples to thoſe which we have j__ : —_— may ſee 
in the Geography of the ſajd Author, (£16. 5. cap. 27.) that of the 
two Oaies of the 3 ons Gon ads. him 197 19/, 
and the other 21/ 167, of apparent diſtance between the Zenith of 
Ferrara 
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Ferrara, -and that of the Mountain of Paterne , he, made choice of. 
the firſt, as of that which agreed beſt with his Calculation ; whereas, 
if he had followed the ſecond Obſervation, we ſhould have found 
very little difference between us. 
Gone. The fame Author for the laſt proof of his Opinion, fays, That the, 
Reform. 1. diſtance from Avignon to Lyons, taken out of the 7tineraries, accords 
5 £.37- perfedtly. with the difference of the heights of the Pole of thoſe two 
Cities at the rate of 8 1. ancient Miles for one Degree conformable to 
his Opinion. ; It were to be wiſht that one knew the juſt Diſtance 
between Lyons and Avignon; and likewiſe, that one had to that ad- 
ed the diſtance from Chaaloxs dn the Saone, for one ſhould then have 
a line of-many.Degrees almoſt in'a Meridian. Nevertheleſs one may 
anſwer Father Rzcc:olz, that the diſtances reckoned by the Itineraries 
which. he cites, were not meaſured with exaQtneſs enough for the 
Meaſure:of the Earth, and that he will have a conſiderable difference 
between one ltinerary diſtance, taken, in following the great Road, 
and that which might be meaſured in the ſhorteſt line., . Ot theſe Irine- 
raries, that which is attributed to the Emperor Antoninus,. but which 
do's often-paſs under the Name of Antonius Auguſtus, is full of confſi- 
derable faults; not giving always the ſame diſtance between the ſame 
two places, as one may ice in comparing the Road from Millan to 
Arles, with that from Milan.to Viema. The ſecond Itinerary, which 
is that of Bordeaux and of Hieruſalem , ſeems to be the work of ſome 
particular Perſon, who had deſcribed his own Travels. Anda little 
maeanagths will ſhew that 'tis different from the firſt in ſeveral places, 
and that the particular diſtances of ſeveral Places between Arles poo. 
Millan, are not at all found to be the fame. So that to conclude 'tis not 
in the leaſt reaſonable to regard ſuch kind of Teſtimonies againſt a 
meaſure exactly taken. 
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